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CLAIMS 



(57) [Claim(s)] 

[Claim 1] the fuel which made the state variable the adhesion fuel quantity fw to an inlet-pipe wall surface, and 
evaporation fuel quantity fv within this inlet pipe, and flowed in the fuel oil consumption q from a fuel injection valve, 
the rotational speed omega of an internal combustion engine, the evaporation Vf of inlet-pipe wall surface adhesion 
fuel, and the cylinder - the behavior of the fuel which flows in the cylinder of an internal combustion engine based on 
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(Here, k shows the k-th cycle in an intake stroke, and alpha2-alpha6 show a predetermined value.) 
In conformity with the physical model described by the becoming formula, the aforementioned adhesion fuel quantity 
fw and the evaporation fuel quantity fv of an internal combustion engine are calculated during rotation of an internal 
combustion engine. It is the fuel-oil-consumption control unit of the internal combustion engine which controls the fuel 
oil consumption q from a fuel injection valve. The adhesion fuel quantity which does not leak to per 1 cycle to the 
inlet-pipe exterior, but collects in an inlet pipe after a rotation halt of an internal combustion engine comparatively P, 
Behavior of the fuel under engine halt [ in / an inlet pipe / comparatively based on the vapor rate D of Q and inlet-pipe 
wall surface adhesion fuel ] of the evaporation fuel quantity which does not leak to per 1 cycle to the inlet-pipe 
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(Here, k shows the k-th cycle in an intake stroke.) 

The fuel-oil-consumption control unit of the internal combustion engine equipped with an initializing means to set up a 
presumed means to presume the aforementioned adhesion fuel quantity fw and the evaporation fuel quantity fv based 
on the physical model described by the becoming formula, and the adhesion fuel quantity fw and the evaporation fuel 
quantity fv presumed by this presumed means at the time of restart of an internal combustion engine as initial value of 
the state variable in control of the aforementioned fuel oil consumption q. 

[Claim 2] A presumed means is the fuel-oil-consumption control unit of an internal combustion engine given 
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[ equipped with a presumed stop means to stop presumption with the aforementioned adhesion fuel quantity fw and the 
evaporation fuel quantity fv when the adhesion fuel quantity fw presumed becomes below the specified quantity, 
and/or when the evaporation fuel quantity fv will be in a saturation state ] in the 1st term of a patent claim. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

The nuroose of invention [Field of the Invention] A , 

thL Son relates to the foel-oil-consumption control unit which controls the fuel oil consumption from a fuel 
Section valve in conformity with the physical model which described the behavior of the fuel which flows in the 
cylinder of an internal combustion engine. 

*e fo" to an internal combustion engine - as one of the fuel-oil-consumption control units 

ttohJZ Sei y oil consumption from a fuel injection valve so that the air-fuel ratio of a gaseous mixtore > toxns 
mto a target air-fuel ratio Amendment correction value for the basic fuel oil consumption calculated .to JP,59- 96930,A 
from the rotational speed and the inhalation air content of an internal combustion engine like a publication For 
eZX TcoiT Sput, Make into a control output the actual measurement of the air-fuel ratio detected using an air- 
foeTratio sens^ld h identifies as that of which alignment approximation consists between this control input and a 
confrol outout I asks for the physical model which describes dynamic behavior of an internal combustion engine and 
the InS It W on the so-called linear control theory constituted so that fuel oil consumption might be controlled 
by the control law designed based on this is known. 

^ M iS^^^- above-mentioned amount of control inputs and the amount of control 
outouteT nonlinea? and can describe dynamic behavior of an internal combustion engine to accuracy on y under a 
S naiow S condition by havinfonly asked for the physical model by linear approximation. Fox -this reason m 
tii7con^entional control unit, it had to ask for the mathematical model for two or more operating range of every which 
can be re&Zl * linear approximation being realized, and the control law had to be designed for every operating 
rale baled on this physical model. Therefore, in this kind of control unit, the control law used for control had to be 
Sed for even, operating range of an internal combustion engine corresponding to the above-mentioned physical 
nZllmd ±™Z a problem that control became complicated. Moreover, in the boundary point of each operating 
ranee 'there is also a problem that control benefits the change of a control law unstable 

MofS>ver It was possible that consideration is not made even about the fuel quantity which is ****(ing in Jhe inlet 
Pipe after a rotation halt of an engine, but it becomes exaggeratedly rich at the time of restart, and the starting 

TtnlhT^ control unit of the internal combustion engine of this invention can control fuel oil 

consumption with a sufficient precision under the wide range service condition of an internal combustion engine, 
X7c^g a control law as mentioned above (by namely, one control law), and aims at moreover improving the 
property at the time of restart. 

Comoosition of invention [the means for solving a trouble] 

SXT-on-consumption control unit of the internal combustion engine of this -ent^nmad e in order to attaur 
above-mentioned purpose it illustrates to a view 1 - as - The adhesion fuel quantity to waU ^ace 
and evaporation fuel quantity fv within this inlet pipe are made into a state variable, the fuel which flowed in the fuel 
^oZmptfon q from a fuel injection valve, the rotational speed omega of an internal combustion engine, the 
eiporaSon Wof MeT-pipe wall surface adhesion fuel, and the cylinder - the behavior of the fuel which flows in the 
cyC ^of an internal combustion engine based on the air content m which flows in the fuel ratio lambda showing the 
fuel of a gaseous mixture, and the ratio of air, and a cylinder 
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fHere k shows the k-th cycle in an intake stroke, and alpha2-alpha6 show a predetermined value.) 
SndTJSh the physical model described by the becoming formula, the aforementioned 
fw and the evaporation fuel quantity fv of an internal combustion engine are calculated during rotation of an internal 
c^rnbustion engkie. It is the fuel-oil-consumption control unit of the internal combustion engine which controls die fuel 
o?l consumption q from a fuel injection valve. The adhesion fuel quantity which does not leak to per 1 cycle to the 
m et^pipe exterio?, but collects in an inlet pipe after a rotation halt of internal combustion engine "JP-JjS'. 
Behavior of the fuel under engine halt [ in / an inlet pipe / comparatively based on the vapor ate D » of Q and ^et-pipe 
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(Here k shows the k-th cycle in an intake stroke.) . a, 

A pre umed means Ml to presume the aforementioned adhesion fuel quantity fw and the evaporation fuel quantity fv 
basS Tune physical model described by the becoming formula It has an initializing means M2 to set up the adhesion 
foel quantity Land the evaporation fuel quantity fv which were presumed by this presumed means Ml at die time of 
STan internal combustion engine as initial value of the state variable in control of the aforementioned fuel oil 

T^SJas a physical model used in case the adhesion fuel quantity fw and the evaporation fuel quantity fv are 

Thrfutfqu^tiW fcwhich flows in the cylinder of an internal combustion engine first can be described like the 
StowSg Sula (1) using the fuel oil consumption q from a fuel injection valve, the adhesion fuel quantity fw to an 
inlet-pipe wall surface, and the evaporation fuel quantity fv inside an inlet pipe. 

S3&^ 2 «- £2T* 3 Wirect inflow alpha, and , of 4. mjection fuel from a floe, injection 
valve M3 From it being thought that the indirect inflow alpha 2, fw(s), and the injection fuel regions torn die inlet 
p£ t "which me injection fuel adhered are the inflow alpha 3 of the evaporation fuel which exists in the interior of m 
Wet pipe by evaporation of wall surface adhesion fuel, and total with fv The fuel quantity fc which flows in aoyhnder 

^ruSo«?s^^»lrapno„ q becomes settled with me continued variable of a fuel injection 
vive ift?e Son fcel quantity fw to an X-pipe wall surface and the evaporation fuel quantity fv wuhin an inlet 

$^!Z££Z2^5w and the evaporation me, quantity fv are considered 
First according to an inflow into the cylinder at the time of an intake stroke, for every inhalation-of-air cycle, the 
StoSffi^SrTto an inlet-pipe wall surface increases, when a part of the fuel oil consumption q alpha 4 
wWch e£ 2 SeaL* in part, and also decreases by evaporation inside an inlet pipe and is injected from a fuel 
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iniection valve synchronizing with an inhalation-of-air cycle adheres. Moreover, the fuel evaporation for every intake 

Z rj?& and Vf/omega. For this reason, the adhesion fuel quantity fw to an inlet-pipe wall 
surface can be described as shown in the following formula (2). 



fw(k+l) = (l-alpha2), fw (k) 
+ alpha4, q(k)-alpha5 and Vf(k) / omega (k) -- (2) 



Kotetad1^ r t^tflow into ft. cylinder at the time of an intake stioke, for every inhalation-of-air 
ftS f^er. For this reason, die evaporation fuel quantity fv in an inlet pipe can be descnbed as shown m the following 



formula (3) 

fv(k+l) = (l-alpha3),fv(k) 



~JL of an inletpipe Ml can be calculated here as a ..Unction of the 

*-L Ps of me fuel within an inle, pipe Ml, andfhe pressure *«-~£Sf£ffiK 
the inlet-nine Ml interior. Moreover, although the letter atmospheric pressure Ps of sanation is difficult tor carrying 
out dire J [detection bTme sensor, maximum vapor tension Ps is the function of the adhesion fuel tentperahire T to an 
mreS wlusurface Since the adhesion fuel temperature T can be represented wrth the water-jacket water 
SpemmrTof antral combustion engine M2, or the CHT near a suction port A temp ^re sensor can d etec. 
water-iacket water temperature or a CHT, and maximum vapor tension Ps can be searched for using the oper ation 
rxpreifonlhowtag, for example in the following formula (4) which makes a parameter defectum result T (degree K). 
Ps=beta 1, T2-beta2, and T+beta 3 - (4) 

SrfaS aTTS I evap^rationVf/ using the data map or operation expression which makes a parameter each I these / 
^£l^d£«£ ^pLsure^f-induction-pipe force P using a well-known intake-pressure sensor and ] while 
leS for maximum vapor tension Ps based on the detecting signal from the temperature sensor which ^detects 

water temperaWe or a CHT. Moreover, the fuel evaporation Vf is the following formula (5) which makes 
maximum vapor tension Ps a parameter since it changes with maximum vapor tension Ps a lot. 
Vf=beta4, Ps -- (5) 
(However, beta4:constant) 

S'ettela! ^^mtetion engine 8 ., it can describe like the following formula (6) from an-content m (k) whrch flowed 
in fiiel-air-ratio [ of a gaseous mixture ] lambda (k), and the cylinder 

T^an^lm Xch tTows in a cylinder M3 here is following formula m=(betax(omega) andP-betay} (omega) / Ti 
whteb nSes a paZeter the pressure-of-induetion-pipe force P, an intake-air temperature Tt, and rotational speed 

T^^S^^^M^- reason, the intake-pressure sensor and take temperature sensor 

femnerSur! -an amendment - an air content m is also detectable by things Moreover, the air content which forms a 
wTk^n air^oTmeto in the throttle-valve upstream, and flows in an inlet pipe Ml is detected, and youmay^e 
UnresuT die afrc^ntent m which flows in a cylinder M3 based on the detection result at the time of an intake sfroke. 
ThSSto tf the coXtents alphal-alpha6 of each above-mentioned formula are determined by the technique of 
S^S^MSS^flie following formula (7) and (8), the equation of state (7) and output equation (8) 
S^SfexpSsed by TeXete time system by making the inhalation-of-air cycle of an internal combustion 
SLTnTo sarong period and which make a state variable the adhesion fuel quantity and evapora ion fuel quantity 
3 C P rS ce can be obtained. The physical model which describes the behavior of fuel which act as 
Sagare^toT^hXof an internal combustion engine with these equation of states (7) and output equations (8) is 
expressed. 
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SS^SSfXf 2£J on e^ine compu.^ the fuel oi, consumption , from a me. section 
engine halt in an inlet pipe by the following formula (9). 
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P and Q show the rate of the adhesion fuel quantity which does not leak to per 1 cycle to the M*^2£Shdlv 
respectivdy, but collects in an inlet pipe, and evaporation fuel quantity, and ^ alu % bec ^ 

may .onS ffor example, 1 how). It is fv(k + l) -f (k) as a presumed condiuon precedent a, the time of 

f^T^Vxg (when it ream* in a steady state in P!=l and Q!=l) (when it results in a saturation state in P=Q=1, it is 
V:inlet-pipe content volume g:saturated steam density) . . ,„„,„,■, 

fiv^fl etc can be mentioned (when all are leaked and the adhesion fuel quantity fw has been _lost). 

vie of the steSTariabL fw and fv in control of the aforementioned fuel oil consumption, and was beforehand 
^ed by 2 ™S means Ml in consideration of the fuel increase in quantity at the time of starting, and the 
evaporation fuel quantity fv as initial value of state variables fw and fv 

FoSreason, based on a single control law, fuel oil consumption is controllable by the bottom of the wide range 

lBll«f#MW 

engine. 
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That is since the fuel quantity which is ****(ing) in an inlet pipe can be calculated correctly and it is set up as initial 
of Estate SS«d fv in control of fuel oil consumption q at the time of restart fuel is not supphed too 
much at the time of restart, and the starting characteristic at the time of restart can be improved. 
[Example] 

The examole of this invention is explained with a drawing below. , u aua:. 

A view^is an outline block diagran, showing the composition of the internal combushon engme 2 w,th which this 

SI SSfcr supposing the throtde valve 8 for controlling the air cleaner 6 

™H Z^SE* of XEi of air which wash inhalation air, and pulsation of inhalation of air, the intake-pressure 

force) P of the interior, and the intake temperature 
«pn«nr n which detects an intake-dr temperature Ti so that it may illustrate. . n r 

S which flowStito the exhaust pipe 14 in cylinder 2a of an internal combustion engme 2 from the oxygen 

S« eS S on the other hand - it has the oxygen sensor 1 6 for detecting the fuel-air ratio lambda of a 
caseous mixture and the three-way-component-catalyst converter 1 8 for purifying exhaust air 
Sr^nTatt^chS infce rotational-speed sensor 22 for detecting the rotational speed omega of an internal 
Moreover, ■» mtfltion of ^ distributor 20 besides the above-mentioned intake-pressure sensor 12, an 

"ttCe^^ the crank 24 for similarly detecting the fuel-injection timing t 

to an internal combustion engine 2, and the water jacket of an internal ^b^on 
e^le 2 as a sensor for detecting the operational status, and the internal combustion engine 2 concerned^ equipped 
XL Soir^aTe sensor 26 which detects the cooling water temperature T. In addition, a distributor 20 is 
to WeTsSeSvoltage from an ignitor 28 to an ignition plug 29 by predetermined ignition timing. The 
23 ifrom feach above-mentioned sensor is used for it being outputted to the electronic control circuit 30 
SnSmfed S a logic" oration circuit centering on a microcomputer, driving a fuel injection valve 32, and controlling 
the fuel oil consumption from a fuel injection valve 32. Worm data 

An electronic control circuit 30 Although data processing is performed by CPU40 and ICTU40 7™ 
orocessing for fuel-oil-consumption control according to the control program set up beforehand ROM42 on which a 
SSS^l^ram and a required initial data were recorded beforehand, and although data processing is 
SSSSSScTO40 It consists of output ports 48 for outputting a driving signal to a fuel "fl^^S 
aSorS 1 to Snput port 46 for the data used inputting RAM44 and the detecting signal from each above-mentioned 
STSSi« written temporarily, and data processing in CPU40 etc. the fuel which flows in cylinder 2a of an 
^riSSjSTS 2 - it is constituted so that the fuel-air ratio lambda of a gaseous mixture may be set to 
SSSflSr set up according to the operational status of an internal combustion engme ,2 and the fuel 
oil consumption q from a fuel injection valve 32 may be fed back Next, the control system used for this Redback 
S^TSSidbasod on the block diagram shown in a view 3. In addition, a view 3 is drawing showing a control 
Astern aifd is realized as a discrete time system by a series of program executions which do not show hard 
S^aZndnwn in the flow chart of a view 4 in fact. Moreover, the control system of this example is 
2d 1 bLd on Ae Ph^cal model shown in (above-mentioned 7) and above-mentioned (8) formulas during 
S^^ZSl combustion engine, and is designed based on the physical model shown in the above-mentioned 

formulas durine the halt of an internal combustion engine. 
As sZn in S 3 in the control system of this example, the cooling water temperature T first detected with the 
%£££Z3EriL temperature'sensor 26 is inputted into the 1 st operation part PI . T^*£**£*£ m 
nartPl the inputted cooling water temperature T is changed into the maximum vapor tension Ps of the fuel within an 
SSl^SX^Scm expression like the above-mentioned (4) formulas, and the changed maximum japor 
Sn Ps i Sier changed into die evaporation Vf of the fuel which adhered to the wall surface of an inlet pipe 4 by 
STeration XSsten like the above-mentioned (5) formulas. Moreover, the changed evaporation Vf is inputted into 
Z ISon section T , and a division is carried out by the rotational speed omega of the mtemal combustion engine ,1 
detected TuTinTlhe above-mentioned rotational-speed sensor 22. And the division result Vf/omega is inputted into the 
^^6mlm^ section P3, and the multiplication of the coefficient f5 set up beforehand is earned out 
^S^S^fi detected by the degree sensor 22 of ****** on the other hand is inputted also into the 2nd 
Nation part MwimXe mtake-air temperature Ti detected by the pressure-of-induction-pipe force P detected by the 
SweSe senTr 12 and the intake temperature sensor 13. the thing for the 2nd operation part P4 computing the 
*nl"ow to cylinder 2a using the operation expression like an above-mentioned formula (6.5) from 
S£ ™d omega of an internal combustion engine 2, and the pressure-of-mduction-pipe force P and an 
totake ah ^temoeratoe Ti -- it is - the calculation result - the [ 1st multiplication section P5 and ] - it is outputted to 2 
SSS wi the [ and ] - the fuel which flowed in cylinder 2a detected by the above-mentioned oxygen 
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^^^^ 

carried out to target fuel-air-ratio lambdar set V """tog * » « °^ tidsis computed again. And target fuel 

P7, and the multiplication of the coefficient * ^f^ 1 ^^ results 0 f 2 multiplication sections P6 
the [ moreover, ] - the [ 1 multiplication section P5 and | -- both I ^ C ™ b 7 a . lambdar) is comput ed And the 

are inputted into the ^^^^^.f 5 ^ 8 ^ td SXpTicS of ti^ coefficient £ (to which the 
calculation result is added in the serial addi ion "^ p ™ ™£d^to°*e calcu i ati on result, 

coefficient f3 was beforehand set in the mulup ^ by above-mentioned 1st multiplication 

The multiplication result Vf/omega of real ^'^^^^^^^S^x PI 1 has the 1st observer and 
section P5 and the division section P2 is <jg^^~£^^i,SSS set up during rotation of an 
2nd observer, and the operation expression by w ^^ d 2^Xsion fuel quantity fw and the evaporation 
internal combustion engine is used. Real foel £^^^ to be the division 

fuel quantity fv are presumed from adhesion fuel quantity w to mle M**™ v { 32 md last time md 

result Vf/omega of the division section P2 the ^»£^S fl and f2 is carried out to the 

section P13, respectively. iKfJ . «. rt innsP12 and P13 is added by adder units P14-P17 

and evaporation fuel quantity, and ««v from the ,Ut, ? b ^f "y™ g M { , A adhesion &e l quantity »«ws and 
the operation expression beforehand set up considering fins^ vatae as uut.al ™ue M presumed. When an 

evaporation fuel quantity "vs are ^^^^^^^Zt^"^^^ 

tSt^TX^^*^^ ™- "« - " VS '° ^ ^ " W ° " 

S"SS of .he control sys.ru of^^^^^^Zs^ 
method of this kind of conh»l system, ^"^£So««>l Engineers, etc., it explains to 

HS=o^^ 

a-1, expand to (3) servo system of (2) disturbance, define a parameter 

q (k) = f 1 ♦ f w(k) + f 2* f v(k) + £ r 3*mU) 
♦ ( X X r) + f 4*m(k)X r 
+ f 5*Vf(k)/w(k) -(H) 

Next, since an observer P 1 1 cannot measure direcfiy the the 1 st 

upper formula (1 1), and the evaporation fuel «^ *T*^^dS 2nd obseX presumes after a halt of an 
observer presumes during rotation o^^^^^^^S^r^ of an observer, 
internal combustion engine. The design method of minimum dimension observer shall be 

S^anu^ 



(8) formulas is carried out, the general system 
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of an observer will become settled like the following formula (12). 

+ ft ^ m(k) 



+ 3 



q(k) 

Vf(k)/w(k) 



C12) 



Thereby, the adhesion fuel quantity KE£* the time of restart, and 

the fuel in the inlet pipe after a rotation halt of an engine. 
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(13) 



Afteraha,,ofanengrte,PandQsho^^^ 

pipe, and become settled expmmentally here D 0£ h™ 8 **^™ m tort of an engine halt of the 1st 
S^add!^ 

TteMkLta connol coneemed is started with the star, up of an interna, combustion engine 2, and repeat 
2£fa£d£v» I of an internal combustion engine 2 / on-sti«m ] cam«l o*L ^ ^ 

If processing is started, Step 100 will be perforated ft* ° carried out to RAM44, and 

eariy stages of estimate »ws of the adheston fuel Tf^J^XZ^^ o, evaporation fuel quantity 
evaporation fuel quantity will be inputted and earned ^quantity titedeflection of real fuel quantity 
•«v o, and fuel oil consumption q, respectively, and «f«n*«™f n rtcontinuing Step 120, based on the 
tanbdam and target fuel quantity lambdarm wtll be set as , 0 atSti* ^^^^Xp^sure' f-induetion-pipe force 

It^J^^^ 

on pressure-of-induction-pipe force P (k) for which it asked at me ao ^ fe ^ up ^ 
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, nf fi . frrtm 11<SIial at the time of heavy load operation of an internal combustion engine 2 
ratio), to increase the quantity of fuel from usual at tne tune ' oi neavy y ^ 

taduSion-pipe force P (k), the intake-mr temperature T> k) and J^^'g^ZSration part P3 of the above 
baaed on cooling water temperature T (k) for ^^^J^^^^L^f^c^Pf' 

j^p;^ 

last intake stroke is performed, and it shifts to Step 1 70. fa j ^ 

Real me. quantity tabto for wh^^^ 

consumption q and the fuel evaporation Vfiv from the mW-p ^ &e , mntiv ,. w (k) and 

**wo calculated last time and evaporation fuel quantity **vo is P«™~- Q ^ wiU jud whether estimate 

In addition, processing of this step 180 and btep iw is D ^*"> v becomes laree and the adhesion fuel quantity 
cylinder 2a, it shifts to Step 280. lamhHam and tareet fuel quantity lambdarm which 

»^ 

^^cura«» 

consumption q (k) ^ * E^StaS ££SSA — ^ * 

completed Next, the deflectionof real me quanta 270?™c^ as the sertal 

above-mentioned step 160, and target fuel quantity lambdann (k) cdcubted at ™ g 

addition section P10 in which add to integration ™' u ^^ f °[ 0 W S adhesion fuel quantity »w (k) 

integration value Smlambda (k) ,s performed and >t s ^f s ^ ..' w0 of the adhesion fuel 

set up at Step 170 and evaporation fuel quantity «v (k) Me set up aa rema^ va ^ processing, 

qnan^ty used in order to P™^» of an engine, 

and evaporation fuel quanhty, and «*vo. Although ootain m "J»™» oerformed if rotation of an engine stops, it 
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computes adhesion melqu^ 
n^^S 

quantity "vs (k+1) at Step 350. That is, the value of P and Q K about has 
of an inlet pipe result in ™*^^<^E^££& S (Step 360). Therefore, 
S^ES Te^^" '^44, and "vs are used as initial va,ue "wo for 

^z^ai^^ 

an engine After a rotation halt of an engine, by '^^^Z^i^^m^SSi second, and 

the behavior of the fuel in me <£MP * «- «J»« '^^0^"^ calculated correctly. Therefore, 

exhaust gas and improvement in mpg can be aimed at. Since there is mucn rue 4 y 
inside of a short time after a halt especially, a big effect can be obtained. 



[Translation done.] 
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PURPOSE: To improve the restartability of an engine by 
presuming quantities of an adhering and an evaporating 
fuel in an intake pipe on a freed physical model after 
suspension of engine operation, and establishing the 
above-mentioned presumed values as the initial values of 
state variables in controlling a Hiel injection quantity 
at the time of restarting the engine. 

CONSTITUTION: Quantities of adhering fuel fw on a wall 
surface of an intake pipe and of evaporating fuel fv in 
the intake pipe are used as state variables to establish 
a physical model in which behavior of the fuel flowing 
into a combustion chamber is described. The quantities 
of the adhering fuel fw and of the evaporating fuel fv 
are determined in conformity with the physical model 
during engine operation, and a fuel injection quantity 
(q) is therefore computed on the above-mentioned data 
fw, fv. In addition to that, after suspension of the 
engine operation, a presuming means M1 presumes the 
quantities of the adhering fuel fw and of the 
evaporating fuel fv on the physical model in which the 
behavior of the fuel in the intake pipe during the 
suspension of engine operation is described. When the 
engine is restarted, an initial value setting means M2 



establishes the presumed data fw, fv as the initial 
values of the variable states in controlling the fuel 
injection quantity (q). 
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